Interaction of the extrinsic potential-sensitive molecular probe diS-C3-(5) with pigeon heart mitochondria under equilibrium and time-resolved conditions.
Some aspects of the interaction of the extrinsic, potential-sensitive, molecular probe diS-C3-(5) with pigeon heart mitochondria are reported in this paper. Binding studies based on fluorimetry indicate that the ratio of the dissociation constant to the maximum number of binding sites, KD/n, is larger for succinate-containing mitochondria than that for cyanide-inhibited preparations. These observations suggest that the basis of the energy-dependent diS-C3-(5) optical signals is the ejection of the probe from the mitochondrial membrane. A more detailed analysis indicated that the major change in the binding parameters is a reduction in the maximum number of binding sites, n, when a charge gradient is formed at the expense of substrate. Using rapid mixing techniques, the time course of the passive association of diS-C3-(5) with mitochondria, that of the glutamate- and ATP-dependent optical signals, and the effect of this probe on the rate at which the energy-dependent cytochrome c oxidase Soret band shift signal develops have been monitored. Retardation the ATP-dependent cytochrome c oxidase Soret band shift signal suggests that the probe readily permeates the mitochondrial membrane. The first-order rate law that the glutamate-dependent signal obeys suggests that the rate-limiting step in the development of this signal is the dissociation of the dye from the mitochondrial membrane or the permeation of this membrane by the probe. The faster phase of the ATP-induced signal likely reflects the initial transfer of dye from the bulk aqueous phase followed by a slower probe permeation process that obeys a first-order rate law. This probe appears to distribute across the mitochondrial membrane in accordance with the transmembrane potential as judged by its effect on the ATP-dependent cytochrome c oxidase Soret band shift signal. DiS-C3-(5) also appears to inhibit the NADH dehydrogenase.